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TEAT 



CLEANING DEVICE AND METHOD 



TECHNICAL FIELD OF THE INVENTION 

, ■„„ device to cleaning at least one teat of an 
5 The present invention relates to a dean, g ^ , Mt cleaning 

cup and a washing station, satd tube bemg $ ^ ^ ffl ^ 

t * h ^; .Tlclean.gcnp.oeacht.atm^.V 
10 animal, comprising the steps J'-" ^ . wbe is connected to a washtng 

means of a milking robot, whtch tea, clean.ng ^ ^ me 

— "* Ufting ; P Sa T«llI» a floor snrface in the vicinity of the animal. ; 
tube and a lifting devtce.m relation | 



BACKGROUND OF THE INVENTION 

Horses, bnffa.oes and the like, - to ^ „ properly cl ean, ihen the mrik 

before the actual milking can commence. ^ ^ ^ ^ ^ &r human 

0 is likely to become contaminated by dtrt °» a „ automatic milk ing 

system is used, since there ,s no checktngp 
manual cleaning. 

it has been suggested to use a teat 
25 to . conventiona. arrangement for tea, cleaning ^ ^ ^ . 

cleaning cup, which is connected to . . — * ^ detCTgen , and a waste water 
washing station comprising a pump, a wa P ^ ^ ^ cleanjDg cup 

an d said washing station, is -^T^, for lifting sa ,d support when activated. 

30 support for the washing tube and M ^ ^ ^ ^ wa5 bing 

During a washing sequence, said lifting dev 
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tube must be kept from lying in a heap and collect dirt on the floor by means of a 
counterweight arrangement, which balances the weight of the washing tube. After the 
washing sequence has been completed, the lifting device will be re-activated and thereby 
the teat cleaning cup will be pulled off the newly cleaned teat. 

However, said counterweight is heavy, voluminous and requires a very high workload for 
installation. It is therefore desirable to omit the counterweight but keep it's lifting 
function. Therefore, according to the invention, one solution to avoid the drawbacks of 
the previously known techniques would be to replace the counterweight with a variable 
activating means for the lifting device. 

The closest prior art located, which is briefly described in the following, does not involve 
any aspects related to cleaning the teats of an animal. 

DE-A1 30 44 445 shows an arrangement for exerting a variable pulling force on a cluster 
of teat cups for milking by means of one or more hydraulic cylinders, which are 
connected to said cluster via wires. Said hydraulic cylinders are activated by means of 
control valves to exert more or less pulling force on the cluster in a predetermined 
pattern, in order to accomplish an after-milking sequence. Said wires may be linked to a 
pulley, which is releasably attached to the floor of the milking stall close to the animal. 
When the milking is all completed, the pulley is released and the hydraulic cylinders are 
activated to pull off the teat cups from the teats of the udder by means of the w ir es. 

A device shown in US-A-3 870 021 comprises an automatic control for the support 
system of a milking cluster, which includes a milking cluster and an actuator which 
provides a lifting force for it. A force sensor is arranged between the milking cluster and 
the suspension actuator, for measuring the pulling force exerted on the udder by the 
milking cluster. Further means is provided for energising the actuator to raise or lower the 
cluster until the signal from the pulling force exerted by the cluster on the udder is within 
a predetermined range. Said means is also used for maintaining the pulling force wtthm 
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this predetermined range despite fluctuations in the height of the udder to thereby 
selectively stabilise the pull exerted by the milking cluster on the cow's udder. 

WO 96/1310 illustrates a holder and take-off device with a tubular suspension rod having 
a horizontal foot bracket attached to it. The suspension rod is fitted in a stationary, 
vertical stand permitting both vertical and rotational movement. Fitted inside the 
suspension rod for weight compensation is a counterweight, which is connected to the 
suspension rod by a cord passing over a roller. In the region between the counterweight 
and the roller, the cord passes through a gripping device connected to a lifting device. The 
gripping device can adopt a first position in which the cord may pass through it 
unrestricted and the gripping device can also be moved by said lifting device into a 
second position, in which the cord is gripped and hence moves with the lifting device. 
The forces produced by the lifting device compensates for a part of the weight of the- 
counterweight, thus producing a corresponding force which is transmitted through! the 
suspension rod to the foot bracket and hence to the milking appliance and generates the. 
required milkout force. 

Hence, the described prior art documents are directed to various ways to solve problems 
related to the suspension and control of a milking cluster, during milking, and the take-off 
of said milking cluster, after the milking has been completed, by means of mechanisms, 
which are associated with the milking cluster. 

However, none of the prior art documents relates to the take-off of teat cups via the milk 
tubes or the suspension and control of the milk tubes and certainly not the suspension and 
control of the washing tubes of a teat cleaning device or the take-off of teat cleaning cups 
via the washing tubes. 
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SUMMARY OF THE INVENTION 

An object of the invention is to provide an improved teat cleaning device and method, 
which is suitable for keeping its washing rube lifted up from the floor of the milking stall, 
in such a manner that neither the washing tube nor the teat cleaning cups never touches 
the floor. 

This object is achieved in that an activating means for variable activation of said lifting 
device is provided and depending on which, the suspension is maintainable in a first level 
A, in which the weight of the tube is balanced, at a first predetermined distance from the 
floor surface, and is movable into a second level B, in which the teat cleaning cup has 
been pulled off from said teat and is resting by means of the tube, at a second 
predetermined distance from the floor surface. ' 

A corresponding method is characterised of the following steps being performed in • 
dependency of an activating means for variable activation of said lifting device: 
maintaining the suspension in a first level A, at a first predetermined distance from the 
floor surface during a teat cleaning sequence, in order to balance the weight of the tube 
and; moving the suspension to a second level B, at a second predetermined distance from 
the floor surface after the teat cleaning sequence has been completed, for pulling-off the 
teat cleaning cup from said teat and keeping it resting near said second level B by means 
of the tube. 

Preferably, said lifting device comprises a cylinder unit, which is connected to a vacuum 
source by means of said activating means. 

Advantageously, said activating means comprises a valve arrangement for adjusting the 
vacuum in said cylinder unit between a minimum value and a maximum value, which 
correspond to said first level A and said second level B respectively. 



Suitably, said valve arrangement is infinitely variable. 
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Preferably, said valve arrangement is variable in steps. 

Advantageously, said valve arrangement comprises a cut-off valve and an adjustable by- 
pass arrangement. 

5 

Suitably, said valve arrangement comprises a cut-off valve, which is provided with a 
bleeder device. 

Preferably, said bleeder device is constituted of a suction pipe. 

10 

Suitably, said bleeder device involves a recess. 
Preferably, said bleeder device involves a protrusion. 

I 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in more detail below by means of examples of 
embodiments and with reference to the accompanying drawings, in which: 
Figure 1 is a schematic view of a teat cleaning device comprising an embodiment of a 
20 tube-lifting device with a corresponding suspension for the tube in a first level, 

Figure 2 is a view according to figure 1, but with said suspension for the tube in a second 
level. 

DETAILED DESCRIPTION 

25 

Fig. 1 shows a cleaning device for cleaning the teats of an animal, comprising a teat 
cleaning cup 1, which is connected to a washing tube 2, which in turn is associated with a 
washing station 4. As several variants of a teat-cleaning device of this kind are well 
known in the relevant technical field, they are not described in more detail here. The part 
30 of said washing tube 2, which is intermediate said teat cleaning cup 1 and said washing 
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station 4, is associated with a movable suspension embodied by a displaeeable pulley 6, 
for the washing tube, and a lifting device 8 for lifting said pulley when activated. 

Said lifting device may advantageously be operated by means of a preferably horizontally 
m0 un,ed pneumatic cylinder 10, in which a piston 12 is displaceably arranged and 
connected ,o one end of a wire 14. A rotatable pulley 16 is stationary arranged a, a 
lo ca,ion in the displacement direction of said piston, which location is adapted .0 the 
stroke of the piston. Said wire 14 is arranged to run over said rotatable pulley 16 and 
teeafter mm downwards and be extended in an essentially vertical direction towards a 
floor surface 1 8. The wtre 14 is with its other end atiached to said displaeeable pulley 6 
which constitutes the movable support for the tube 2. Preferably, the length of the wire 14 
is also adapted to the stroke of me piston, the length of the washing tube 2 and the 
position of the animals udder. Hereby is achieved that the displaeeable pulley 6 - ■ 
m0 vable a, .east between a firs, level A and a second leve. B, depending on the stfcke of 
the piston 12, its own weight and the weight of the tube 2. 

Further, the disp.ace.ble pulley 6 may be provided with a pick up device .9 for catching 
the tea, cleaning cup » , after it has been pulled off the tea, 1 and reached the dtsplaceab e 
p U „ey 6 Said pick up device may be embodied by means of a rubber or plastic matenal 
pto ,9, which is associated with the suspension attachment between the displaeeable 
p U „ey and the wire .4. The plate 19 may be arranged with an opening 20, through whtch 
the tube 2 may slide, until the tea. cleaning cup hits the plate, during the movement of the 
displaeeable pulley 6 from the first level A to the second level B. 

The cylinder 10 is by means of an activating means 2. connected to a vacuum source 22, 
which advantageously can be the regular vacuum source of the milking system. Satd 

, .„_,..„tlAr,al cut-off valve 24 in combination with a 
activating means 21 may involve a conventional cut on va 

pressure reducing or pressure increasing device such as a by-pass arrangement 26, e.g. a 
mbe provided with an adjustable restriction of a conventional type. Said by-pass 
arrangement may be provided with a cut down cross section area, e.g. by means of a 



n PCT/SE01/00548 
WO 01/67848 1 



restriction hole, bleeder hole, a bleeder screw, a venturi nrbe or the like, in order ,o le, 
through a small amount of air. 

Alternatively, said ent-off valve 24 may be modified by means of a small suction pipe, a 
recess or a protntsion in such a way, that it never is completely tight when closed 
Further said cut-off valve 24 may involve a combination of a conventional cut-off valve 
and a throttle valve alternatively a damper valve, so long as the valve is designed for or 
provided with means for regulating the amount of "bleeding air". 

By regulating the amount of "bleeding air", the extent of activation of the pneumatic 
cylinder and also the magnintde of the piston force F is adaptab.e to the weigh, of the 
washing tube 2. 

The activating means 21 may be manually adjusted, but may even be automatically 
adjusted by means of a no, shown control unit, which may be arranged <o comrol ,he 
washing s,a,ion 4 as well. In an automatic milking system it would be suitable to make 
use of the existing control unit for conn-oiling the milking and feeding etc. to control the 
teat cleaning device. 

Advantageously, vacuum fluctuations, due to the dynamic movements of e.g. a milking 
robot would be avoidab.e by means of a small regu.at.ng device. Said device would 
preferably be of a similar kind as is used to control the milking in milking systems 
according to the Duovac* concept of Alfa Laval Agri AB, which is designed to relatively 
accurately maintain a constant vacuum level in the system. 

OPERATION 

Fig 1 shows the displaceable pulley 6 in a first level A, a. a first distance d, from a floor 
surface 1 8 during a teat cleaning sequence. In this sequence the above-described lifting 
device 8 is suitab.e to exer, a relatively small tube-lifting force f on tit. tube 2, via the 
displaceab.e pulley 6. This force f may be adjusted, by means of said activating means 
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21, until sufficient to maintain the displaceable pulley 6 in the first level A, in which the 
weight of the tube 2 is balanced and the teat cleaning cup 1 still remains attached to a teat 
28. 

Thus, by means of the adjustable activating means 21, the first level A may be put at the 
first predetermined distance d, from the floor surface 1 8, which means that the tube 2 is 
balanced with all parts kept away from touching the surface of the floor. 

Fig. 2 shows the displaceable pulley 6 in a second level B, at a second distance d 2 from 
the floor surface 1 8, after the teat cleaning sequence has been completed. Before entering 
this state the above-described lifting device 8 has been fully activated by means of the 
activating means 21, which means the cut-off valve 24 has been set fully open and 
thereby the teat cleaning cup 1 has been pulled off the newly cleaned teat 28. During this 
sequence the lifting device 8 is suitable to exert a relatively large tube-lifting force|F on 
the tube 2, via the displaceable pulley 6. After the teat cleaning cup has hit the catching 
device 19, even this force F may be adjusted, by means of said activating means 21, until 
sufficient only to maintain the displaceable pulley 6 in the second level B, in which the 
weight of the tube 2 is balanced. 

Thus, by means of the adjustable activating means 21, the second level B may be put at a 
second predetermined distance d 2 from the floor surface 18. This means the tube 2 is 
balanced with all parts kept away from touching the surface of the floor 18 and the teat 
cleaning cup 1 resting near the second level B, by means of the tube 2, displaceable 
pulley 6 and catching device 19. 

Even if the present invention relates to a teat cleaning device, the lifting device and 
activating means are also applicable to the control of milk tubes and the like to keep said 
tubes out of the way. 
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, A cleaning device for cleaning a, least one tea, (28) of an animal, comprising a .eat 
cleaning cup (1) and a rube (2) connected between said tea, cleaning cup and a waslung 
station (4), said rube (2) being associated with a movable suspension (6) for the babe (2) 
and a lining device (8) for lifting up said suspension (6) in relation ro a floor surface (18) 
in the vicinity of the animal, characterised in that an activating means (21) for vanable 
activation of said lifting device (8) is provided and depending on which, the suspense 
(6) is maintainable in a firs, level (A), in which the weigh, of .he tube (2) isbaianced, a. a 
firs, predefined dis.ance (d,) from said floor surface (18), and is movable mto a 
second .eve. (B), in which the .ea. cleaning cup (1) has been pulled offftom said ,ea. (10) 
and is resting by means of me babe (2), a. a second predefined distance (« from the 
floor surface (18). | 

2 A cleaning device according .0 claim 1, characterised In ,ha. said lifting device (8) 
comprises a cylinder uni, (10, 12), which is connected .o a vacuum source (22) by means 
of said activating means (21). 

3 A cleaning device according .0 claim 2, characterised in that the activating tnenns 
(21) comprises a valve arrangement (24, 26) for adjusting the vacuum in satd cyhnder 
unit (10, 12) between a minimum value and a maximum value, which correspond ,0 satd 
first level (A) and said second level (B) respectively. 

4. A cleaning device according to claim 3, characterised in that said valve arrangement 
(24, 26) is infinitely variable. 

j. , , • ^hnrqcterised in that said valve arrangement 

5. A cleaning device according to claim 3, characterised iu 

(24 26) is variable in steps. 

6 A cleaning device according to claim 3, characterised in that said valve arrangement 
(24, 26) comprises a cut-off valve (24) and an adjustable by-pass arrangement (26). 
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7. A cleaning device according to claim 3, characterised in that said valve arrangement 
(24, 26) comprises a cut-off valve (24) which is provided with a bleeder device. 

8. A cleaning device according to claim 7, characterised in that said bleeder device is 
5 constituted of a suction pipe. 

9. A cleaning device according to claim 7, characterised in that said bleeder device 
involves a recess. 

10 10. A cleaning device according to claim 7, characterised in that said bleeder device 
involves a protrusion. 

1 1. A method for cleaning the teats (28) of an animal, cbmprising the steps of: 
attaching a teat cleaning cup (1) to each teat (10) manually, or by means of a milking 

1 5 robot, which teat cleaning cup (1 ) via a tube (2) is connected to a washing station (4); 

lifting up said tube (2), by means of a movable suspension (6) associated with the tube (2) 
and a lifting device (8), in relation to a floor surface (1 8) in the vicinity of the animal, 
characterised by the following steps being performed in dependency of an activating 
means (21) for variable activation of said lifting device (8): 

20 maintaining the suspension (6) in a first level (A), at a first predetermined distance (d,) 
from said floor surface (1 8) during a teat cleaning sequence, in order to balance the 
weight of the tube (2); 

moving the suspension (6) to a second level (B), at a second predetermined distance (d 2 ) 
from the floor surface (18) after the teat cleaning sequence has been completed, for 
25 pulling-off the teat cleaning cup (1) from said teat (10) and keeping it resting near said 
second level (B) by means of the tube (2). 
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